Actin: loading control, detected using an anti-actin antibody. The Δα2N construct failed to express to comparable levels and was not pursued. 9
SUPPLEMENTAL EXPERIMENTAL PROCEDURES

Cloning and Expression
Human CLASP1 TOG2 (residues 284-552) was subcloned into pET28 (Novagen), generating a thrombin-cleavable N-terminal H 6 tag. CLASP1 TOG2 was transformed into BL21 DE3 (pLysS) E. coli, and grown in 6 l Luria Broth (50 μg/l kanamycin) at 37° C to an optical density at 600 nm of 0.8. The temperature was lowered to 20° C and protein expression induced with 100 μM IPTG (final concentration) for 16 hours. Cells were centrifuged at 2100 x g for 10 min and pellets resuspended in 250 ml buffer A (25 mM Tris pH 8.0, 300 mM NaCl, 10 mM Imidazole, 0.1% β-ME) and stored at -20° C. To produce selenomethionine-substituted CLASP1 TOG2, expression was conducted in the B834 methionine auxotrophic E. coli strain, grown in L-selenomethionine-containing minimal media as described (Leahy et al., 1994) . Drosophila MAST TOG1 (residues 6-230) and TOG2 (residues 278-544) were cloned into pET28 and expressed similar to CLASP1 TOG2.
Protein Purification
Native and selenomethionine-substituted CLASP1 TOG2 cell pellets were thawed, 0.5 mM Phenylmethylsulfonyl fluoride added and the cells lysed by sonication. After lysis, additional Phenylmethylsulfonyl fluoride was added to 1mM final concentration and the lysate was centrifuged at 23,000 x g for 45 min. Supernatant was loaded onto a 10 ml Ni 2+ -NTA column (Qiagen), washed with 500 ml buffer A and TOG2 eluted over a 250 ml linear gradient between buffer A and B (buffer B = buffer A supplemented with 290 mM Imidazole). TOG2-containing fractions were pooled and CaCl 2 added to 1 mM. 0.1 mg bovine α-thrombin was added to cleave off the H 6 -tag, leaving a four-residue Nterminal GSHM cloning artifact. Thrombin digest proceeded for 16 hours at 4° C.
Digested protein was filtered over 0.5 ml Benzamadine sepharose (GE Healthcare), concentrated in a Millipore Ultrafree 10,000 MWCO concentrator, and exchanged into buffer C (25 mM HEPES pH 7.0, 0.1 % β-ME). Protein was loaded onto a 10 ml SPsepharose fast flow column (GE Heathcare), washed with 200 ml buffer C and eluted over a 250 ml linear gradient between buffer C and D (buffer D = buffer C supplemented with 1 M NaCl). Protein factions were pooled, concentrated and exchanged into 25 mM HEPES pH 7.0, in a Millipore Ultrafree 10,000 MWCO concentrator to 50 mg/ml, frozen in liquid nitrogen and stored at -80° C. Purification of selenomethionine-substituted protein proceeded according to the above protocol, except buffers were supplemented with 5 mM L-methionine. Drosophila MAST TOG1 was purified using a protocol similar to CLASP1 TOG2 except that ion exchange chromatography was performed using Qsepharose fast flow resin (GE Healthcare). Drosophila MAST TOG2 and MAST TOG2 mutant constructs were subcloned into pET28 using the respective pMT/V5-His A-full length wild-type or mutant MAST construct as a PCR template. MAST TOG2 constructs were expressed and purified using Ni 2+ -NTA chromotography (Qiagen) as described for CLASP1 TOG2, pure fractions pooled, concentrated and exchanged into 10 mM sodium phosphate buffer (pH 7.5), 50 mM NaF.
RNAi
RNAi was performed as previously described (Rogers and Rogers, 2008) . Templates for in vitro transcription were generated by PCR amplification from FlyBase cDNA clone LD31673. The T7 promoter sequence was added to the flanking regions of primers specific to the MAST cDNA 5'UTR (5'-TTTTTGCAACGCAACGGGCTGG-3', 5'-CGTTGCAATGTCTATTCGTCCTTC-3'). The pBluescript SK plasmid was used as a template to generate control dsRNA with minimal homology with the Drosophila genome. RNA was synthesized using a RiboMAX Large Scale RNA Production System-T7 (Promega). RNAi was performed in 12-well plates in which cells (50-90% confluent)
were treated with 10 μg/mL dsRNA (final concentration). Cells were replenished with fresh media, including dsRNA and 500 μM copper sulfate each day for 3 days.
Western Blots
Trans expression of MAST-Myc constructs was monitored by western blot analysis, using rabbit anti-c-Myc primary antibody (Sigma)( Figure S2 ). Samples were normalized against actin protein levels, detected using mouse anti-actin antibody (Millipore). Purified guinea pig anti-MAST polyclonal antibodies generated against MAST TOG1 residues 6-230 was used (1:500) to monitor RNAi-mediated depletion of endogenous MAST.
Primary antibodies were detected using HRP-conjugated goat secondary antibodies (Sigma). Primary and secondary antibodies were used at a 1:1000 dilution unless otherwise noted.
Circular Dichroism
Circular dichroism (CD) spectra of Drosophila TOG2 proteins (wild-type, W334E, R460E, and R502E) were collected at room temperature (23 °C) using a Chirascan-plus CD spectrometer (Applied Photophysics, Leatherhead, UK). Each protein sample was diluted to a final concentration of 0.1 mg/ml in 10 mM sodium phosphate buffer (pH 7.5), 50 mM NaF. The spectra were recorded from 260 to 185 nm with a step size of 0.5 nm using a 1-mm path-length cuvette. The time per point was kept at 1.25 s. A base-line CD spectrum of the buffer was taken that was subtracted from each spectrum. All spectra were smoothed in the Chirascan-plus software.
Light Scattering Tubulin Polymerization Assay
Tubulin polymerization was monitored using a SPEX Fluorolog-3 spectrofluorometer mM MgSO 4 , 1 mM GTP) and maintained at 4 °C prior to the polymerization assay. 300 μL samples were injected into a 4 mm path length quartz cuvette at room temperature, then immediately placed into the 37 °C cuvette holder and scattering recorded at 350 nm in 1 second intervals over 1500 seconds. Spikes in scattering within the first 100 seconds were the result of samples equilibrating to 37 °C.
